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ABSTRACT 

Background  and  Aim:  Tobacco  use  is  one  of  the  greatest  threats  to  global  health  today  and  it  is  high  among 
the  people  of  low  socioeconomic  status.  Studies  indicate  that  truck  drivers  who  belong  to  the  low  socioeconomic  class 
are  at  higher  than  average  risk  for  tobacco  related  diseases.  Therefore,  a study  was  done  to  evaluate  the  effect  of  tobacco 
consumption  on  dental  caries  experience  among  truck  drivers  in  North  Chennai. 

Material  and  Methods 

A cross-sectional  study  was  done  among  700  tobacco  consuming  truck  drivers.  Participants  were  interviewed 
and  clinically  examined  to  record  the  DMFT  score  (Decayed,  missing,  filled  teeth)  (according  to  WHO  1997  criteria). 
Chi-square  test  and  one-way  ANOVA  was  performed  to  determine  the  significance  between  the  groups. 

Results 

Participants  were  categorised  based  on  the  type  of  tobacco  use.  The  mean  DMFT  score  [7.07  (+2.67)]  was 
more  among  the  smokers  (Group  1).  The  tobacco  chewers  (Group  2)  had  the  lowest  mean  DMFT  score  [6.55  (+2.38)]. 
The  difference  between  the  groups  based  on  DMFT  score  was  statistically  significant  (p  value  <0. 05). 

Conclusions 

From  this  study,  it  was  evident  that  tobacco  consumption  in  any  form,  either  smoking  or  chewing,  appears  to 
have  a positive  effect  on  caries  experience. 
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INTRODUCTION 

The  epidemic  of  tobacco  use  is  one  of  the  greatest  threats  to  global  health  today. 1 India  accounts  for  nearly 
one  third  of  an  estimated  three  million  tobacco-  related  deaths  in  the  world  per  year.  The  tobacco  situation  in  India 
is  unique  because  of  a vast  spectrum  of  tobacco  products  available  for  smoking  as  well  as  smokeless  use.2 

Studies  show  that  there  is  plausible  association  between  tobacco  use  and  higher  incidence  of  dental 
caries3"5  In  smokers,  the  cigarette  smoke  alters  the  salivary  function,  leading  to  dental  caries.6'7  Research  indicates 
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that  even  passive  smoking  can  be  a risk  factor  for  dental  caries  experience.8'9  Whereas,  in  case  of  smokeless  tobacco  use, 
researchers  have  shown  that  there  is  increase  in  salivary  flow  rate10"12  This  could  be  due  to  presence  of  high  amount  of 
fermentable  sugars  and  sweeteners  added  to  it,  which  is  sufficient  enough  to  promote  dental  caries.3'4'13 

Partly  because  of  the  misperceptions  about  the  perceived  benefits,  that  tobacco  use  aids  in  concentration, 
suppresses  appetite,  reduces  anxiety  and  tension,  and  induces  feelings  of  pleasure,  tobacco  consumption  is  highest  in  the 
labour  classes. 14  Reports  from  several  studies  indicate  that  truck  drivers  are  poorly  educated  and  they  are  at  higher  than 
average  risk  for  tobacco  related  diseases.15'16 

Therefore,  this  study  was  done  to  evaluate  the  effect  of  tobacco  consumption  on  dental  caries  experience  among 
the  truck  drivers  in  North  Chennai.  This  population  was  targeted  to  carry  out  the  study,  because  until  date,  no 
epidemiological  investigations  had  been  documented  among  them,  who  are  much  habitual  to  tobacco  use. 

MATERIALS  AND  METHODS 

A descriptive  cross-sectional  study  was  carried  out  during  January-May  2013,  in  a container  terminal  yard, 
Container  Corporation  of  India  (CONCOR),  located  in  North  Chennai.  In  Chennai,  there  are  two  terminal  network  areas, 
Tondiarpet  and  the  Harbour  of  Chennai. 17  Due  to  the  availability  of  the  truck  drivers  in  the  Tondiarpet  terminal  yard,  this 
study  was  carried  out  in  the  Truck  Operators  Association  office  room,  where  the  drivers  with  the  habit  of  tobacco 
consumption  were  examined.  Ethical  Clearance  was  obtained  the  University  Institutional  Review  Board.  Informed  consent 
was  obtained  from  the  study  subjects. 

Based  on  the  mean  DMFT  values  obtained  from  pilot  study  the  sample  size  required  for  the  main  study  was 
calculated  to  be  626  subjects.  The  list  of  transport  companies  that  had  alliance  with  the  CONCOR,  Chennai,  was  obtained 
from  the  Head  office  in  Tondiarpet.  Then  the  number  of  drivers  working  for  the  concerned  transport  company  was 
obtained.  Due  to  the  irregular  duty  pattern  of  the  drivers,  all  those  present  at  the  time  of  the  study  were  included  in  the 
study. 

A pretested  and  closed  ended  questionnaire  was  used  to  gather  information  concerning  the  demographic  details, 
the  oral  hygiene  practices  and  dietary  habits  of  the  drivers.  The  list  of  sweet  and  sugar-sweetened  foods  and  the  frequency 
with  which  they  were  consumed  were  recorded  using  a twenty-four  hour  diet  recall  method.  The  consumed  sweet  was 
classified  and  scored  based  on  the  criteria  given  by  Raham  E.  Nizel.18 

A single,  trained  and  calibrated  examiner  recorded  the  caries  experience  of  the  subjects  based  on  the  WHO  criteria 
(1997). 19  ADA  type  3 examination  was  carried  out  in  the  drivers’  association  office  room. 

The  data  was  processed  using  SPSS  Software  Version  17°.  Pearson’s  Chi-square  test  was  performed  to  determine  the 
significance  of  associations  between  demographic  characters  and  habits.  One-way  ANOVA  was  employed  to  find  the 
difference  among  the  groups.  A p value  of  <0.05  was  considered  to  be  statistically  significant. 

RESULTS 

The  study  consisted  of  700  volunteers  primarily  categorised  into  three  groups  based  on  the  type  of  tobacco  use. 
Groupl  had  117  (16.7%)  subjects  who  only  smoked  tobacco,  Group2  included  224  (32%)  subjects  who  reported  of  using 
smokeless  tobacco  only  and  Group3  consisted  of  about  359  (51.3%)  subjects  who  reported  that  they  smoked  as  well  as 
chewed  tobacco. 
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The  age  of  the  study  subjects  ranged  between  20-39  years.  The  overall  work  experience  of  the  study  subjects 
ranged  from  1-20  years.  The  monthly  income  of  the  study  subjects  ranged  from  4000-8000  rupees.  The  mean  age,  years  of 
work  experience  and  monthly  income  was  found  to  be  almost  same  in  all  the  three  groups  (Table  1). 

About  92%  of  the  participants  were  educated  and  remaining  8.1%  were  uneducated  (Figurel).  All  the  subjects 
(n=700)  reported  that  they  brushed  once  daily  with  toothpaste  and  toothbrush  and  they  used  horizontal  strokes  to  brush 
their  teeth.  The  sugar  score  for  all  (n=700)  the  subjects  was  15  or  more  therefore  all  of  them  were  categorised  to  be  in  the 
watch  out  zone  as  sugar  consumption  was  excess. 

The  difference  in  the  mean  DT  (decayed  teeth)  and  mean  MT  (missing  teeth)  score  between  the  three  groups  was 
statistically  significant  (ANOVA,  p<0.01).  Whereas,  the  difference  in  the  mean  FT  (filled  teeth)  score  was  statistically 
insignificant  (ANOVA,  p<0.2)  (Table  2). 

The  caries  experience  was  more  for  Groupl  subjects,  followed  by  Group2  and  comparatively  less  in  Group3 
subjects.  The  mean  DMFT  score  for  Groupl  was  7.07  (+2.6);  Group2  was  6.55  (+2.3)  and  Group3  was  6.32  (+2.5). 
The  difference  between  the  three  groups  was  statistically  significant  (ANOVA,  p<0.01)  (Figure  2). 

Maximum  participants  required  a one  surface  or  two  surface  filling,  followed  by  extraction  and  pulp  therapy. 

(Table3). 

DISCUSSIONS 

The  primary  goal  of  this  study  was  to  evaluate  the  effect  of  tobacco  use  on  dental  caries.  The  study  population 
targeted  were  tobacco  using  truck  drivers,  because  they  are  at  a higher  than  average  risk  for  tobacco  related  diseases, 
including  changes  in  the  bacterial  ecology  and  overall  poor  oral  hygiene.  In  addition  to  this,  drivers  may  have  a different 
lifestyle  habits  that  further  modify  the  oral  health.16 

A cohort  of  700  truck  drivers  were  categorised  into  three  groups  based  of  the  type  of  tobacco  consumed.  Majority 
of  them  used  both  forms  of  tobacco  (smoking  and  smokeless  tobacco),  the  second  being  the  smokeless  form  followed  by 
tobacco  smoking.  The  reasons  for  low  prevalence  of  tobacco  smoking  could  be  the  fact  that  cigarettes  are  eight  to  10  times 
more  expensive  than  bidis,  which  are  somewhat  more  expensive  than  smokeless  tobacco  products.  Therefore,  financial 
considerations  may  also  partly  explain  the  high  proportion  of  increased  smokeless  tobacco  users.20  Another  reason  is  the 
outlawing  of  smoking  in  public  places  could  increase  the  popularity  of  smokeless  tobacco,  which  is  an  alternative  to 
tobacco  smoking.21 

A study  done  by  K M Venkat  et  al.22  documented  that  education  was  the  strongest  predictor  of  tobacco  use,  men 
with  no  or  less  education  were  1.8  times  more  likely  to  use  tobacco  than  those  with  college  education.  The  results  of  the 
present  study  are  in  accordance  with  a study  done  by  Jindra  et  al.23  which  reported  that  majority  (44%)  of  the  regular 
smokers  had  only  basic  education.  The  Indian  national  family  health  survey  1998-99  observed  a strong  gradient  between 
education  and  chewing;  the  odds  of  chewing  in  educationally  worst  off  group  was  1.84  times  higher  that  of  people  with 
post  graduation  and  thus  sometimes  becoming  an  issue  of  social  status  concern  for  the  educated  people  not  using  chewing 
tobacco.24 

In  the  present  study  all  the  subjects  (n=700)  were  exposed  to  excess  sugar  consumption,  as  all  of  them  were  in  the 
watch  out  zone.  High  sugar  exposure  seen  in  the  subjects  was  due  to  over-consumption  of  beverages,  preferably  coffee  and 
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tea.  The  recorded  twenty-four  hour  diet  chat  revealed  that  the  participants  consumed  beverages  atleast  5-15  times  a day. 
Truck  drivers  reported  that,  they  consumed  beverages  as  source  of  refreshment  during  the  night  and  early  morning  working 
hours. 

The  results  of  several  clinical  investigations  concluded  that  the  frequency  of  ingestion  of  sugar-containing  foods 
or  between-meal  snacks  was  related  directly  to  the  development  of  dental  caries  in  adults.6'25'26  Comg  and  colleagues13 
showed  evidence  that  frequent  exposure  to  refined  sugar  along  with  tobacco  chewing  may  prove  significance  in  the 
initiation  of  dental  caries. 

Dental  examinations  revealed  that  the  mean  DMFT  score  for  Groupl  was  7.07  (+2.6);  Group2  was  6.55  (+2.3) 
and  for  Group3  mean  DMFT  score  was  6.32  (±2.5).  The  difference  between  the  three  groups  was  statistically  significant 
(ANOVA,  p < 0.01).  The  findings  of  this  study  are  in  accordance  with  the  study  done  by  Scott  L.  Tomar  et  al.27  which 
recorded  a DMFT  score  of  7.09  among  former  smokers.  Aguilar- Zinser  et  al.16  in  his  study  recorded  a mean  DMFT  score 
of  8.95  (±6.05)  among  truck  drivers  in  Mexico.  In  contrast,  the  DMFT  score  of  the  present  study  is  low  when  compared  to 
a study  by  G.  Campus  et  al.28  which  recorded  a mean  DMFS  score  of  1 1.2±  0.5. 

In  contrast  the  DMFT  score  of  this  study  seems  to  be  more  when  compared  to  results  the  study  done  by  T.  Rooban 
et  al29  which  showed  that  the  mean  DMFT  was  2.89  for  those  who  abused  tobacco  in  smoke  and  smokeless  forms.  Athra 
M.  Al-Weheb.30  in  her  study  recorded  a DMFT  score  of  5.93.  Gambhir  et  al.31  in  his  study  among  transport  workers 
recorded  a mean  DMFT  of  the  5.02,  and  the  mean  number  of  decayed  and  missing  teeth  were  1.67  ±2.16  and  1.46  ± 2.8. 

A biologically  explanation  for  an  association  between  chewing  tobacco  and  dental  caries  may  be  the  presence  of 
high  levels  of  fermentable  sugar  in  chewing  tobacco  products,  which  can  stimulate  the  growth  of  cariogenic  bacteria. 
Locally  prepared  and  commercially  available  chewing  tobacco  in  India,  like  Pan  masala  and  Gutka,  contains  areca  nut, 
tobacco,  cardamom,  lime  and  are  sweetened  with  unrefined  sugar,  sugar  crystals,  coconut  or  artificial  sweeteners  and 
flavours.  Chewing  tobacco  is  typically  used  by  placing  a wad  of  tobacco  between  teeth  and  buccal  mucosa,  and  is  gently 
chewed  or  sucked  for  a long  time.  This  situation  can  create  conducive  environment  for  the  initiation  of  dental  caries  by 
release  of  sugars  from  chewing  tobacco  to  the  local  environment  or  oral  cavity.24  One  possible  contributory  mechanism  in 
the  development  of  root-surface  caries  among  chewing  tobacco  users  is  gingival  recession,  which  exposes  the  root  surface 
to  cariogenic  bacteria.27 

It  has  been  demonstrated  that,  in  smokers,  the  cigarette  smoke  impairs  salivary  function,  which  has  an  important 
protective  role  against  dental  caries.32'33  Flowever,  sugars  also  promote  tobacco  smoking,  because  they  generate  acids  that 
neutralize  the  harsh  taste  of  tobacco  smoke.  Moreover,  the  sweet  taste  and  the  agreeable  smell  of  caramelized  sugar 
flavours  are  appreciated  in  particular  by  starting  adolescent  smokers.34 

From  the  clinical  examination,  it  was  evident  that  in  the  present  study,  majority  of  them  required  a single  surface 
or  a two  surface  restoration.  Most  of  the  participants  had  not  replaced  their  missing  teeth,  as  they  addressed  that  tooth  once 
lost  need  not  be  replaced,  as  it  is  of  no  use  and  a wearing  a denture  is  uncomfortable.  Typical  situation  where  tooth 
extraction  was  taken  into  consideration  as  a form  of  treatment  were  larger  fracture,  profound  caries  lesion  with  destruction 
of  a large  part  of  crown,  acute  pain  or  abscess  caused  by  pulpal  or  periodontal  involvement.  A negative  attitude  to  the 
preservation  of  natural  teeth  might  lead  to  situation  where  tobacco  users  in  general  prefer  tooth  extraction  instead  of  more 
conservative  treatment. 
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The  findings  of  the  present  study  is  in  contrast  to  the  study  conducted  by  Chinmaya  B R et  al.35  where  the  results 
showed  that,  35.7%  of  subjects  needed  fillings,  5.2%  required  crowns  and  veneers,  6.5%  needed  pulp  care,  16%  needed 
extraction  and  6.5%  required  a prosthesis. 

Since  the  confounding  factors  like  oral  hygiene  practices  and  exposure  to  high  level  of  sugary  diet,  were  present 
in  all  the  three  groups,  its  effect  on  caries  experience  can  be  nullified. 

The  study  exhibits  some  limitation  that  needs  to  be  addressed  when  interpreting  the  findings  of  the  study,  although 
general  information  about  tobacco  status  was  obtained,  other  information  about  the  forms  of  tobacco  use  (cigarette,  beedi, 
gutka,  paan,  mawa  etc.)  was  not  recorded,  as  various  chewing  tobacco  products  have  different  sugar  content.  An  exact 
comparison  of  this  data  with  the  other  literatures  of  the  same  target  population  and  in  comparison  to  the  Indian  context  was 
not  always  possible  because  of  the  lack  of  research  done  among  the  truck  drivers  with  tobacco  use,  and  caries  experience. 
Correlation  between  demographic  features  and  tobacco  use  was  not  measured.  Finally,  the  present  study  has  the  typical 
limitation  of  a cross-sectional  survey;  therefore,  we  were  not  able  to  establish  the  definite  sequence  of  exposure  and 
disease,  as  whether  tobacco  use  preceded  caries  experience. 

CONCLUSIONS 

From  the  study,  it  was  evident  that  the  DMFT  score  was  more  in  the  smokers  than  tobacco  chewers.  Most  of  them 
required  a one  or  two  surface  restorations.  Therefore,  the  study  documented  that,  tobacco  in  any  form;  either  smoking  or 
chewing,  appears  to  have  a positive  effect  on  the  caries  experience.  Preventive  public  health  care  programs  with  special 
emphasis  on  oral  health  education  and  tobacco  cessation  services  needs  to  be  planned,  with  appropriate  and  feasible 
strategies  to  improve  the  oral  health  of  this  population. 
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APPENDICES 


Table  1:  Mean  Age,  Work  Experience  and  Income  of  Study  Subjects  (Mean  + SD) 


Group  1 

Group2 

Group3 

NO.  OF  SUBJECTS 

117 

224 

359 

AGE 

28.81 

28.94 

27.93 

(Years) 

(±  4.42) 

(±4.2) 

(±  3.53) 

WORK  EXPERIENCE 

6.29 

6.07 

5.53 

(Years) 

(±  3.54) 

(±  3.58) 

(±  2.97) 

INCOME  (Rupees) 

5307.69 

(+1070.4) 

5258.9 

(+981.8) 

5314.7 

(+886.6) 

Table  2:  Caries  Experience  of  the  Subjects.  (Mean  + SD) 


DT 

MT 

FT 

Groupl 

n=117 

4.4(+  2.57) 

2.12(+  1.03) 

0.32(+  0.9) 

Group2 

n=224 

3.6(±  1.71) 

2.4(±  1.57) 

0.25(±  0.51) 

Group3 

n=359 

4.8(±  2.3) 

1.4(+  0.62) 

0.1 1(±  0.01) 

p value 

<0.01 

<0.01 

<0.2 

p*  value  <0.05  is  significant;  ANOVA 

Table  3:  Treatment  Needs  of  the  Study  Population 


GROUP1  n=117 

GROUP2  n=224 

GROUP3  n=359 

TOTAL  n=700 

P 

VALUE 

One 

106 

93 

338 

537 

<0.001 

surface  Restoration 

(90.5%) 

(41.5%) 

(94.1%) 

(76.7%) 

Two 

94 

182 

247 

523 

<0.001 

surface  Restoration 

(80.3%) 

(81.2%) 

(68.8%) 

(74.7%) 

Crown 

64 

(54.7%) 

31 

(13.8%) 

144 

(40.1%) 

239  (34.1%) 

<0.01 

Pulp  Therapy 

78 

(66.6%) 

55 

(24.5%) 

86 

(23.9%) 

219(31.2%) 

<0.3 

Extraction 

52 

80 

147 

279 

<0.01 

(44.4%) 

(35.7%) 

(40.9%) 

(39.8%) 

p*  value  <0.05  is  significant;  ANOVA 


www.tiprc.ore 


editmjatjprc.  org 


8 


Shalini . P,  Niramathi  .K,  Ranjith  .K,  Preetha  E Chaly, 
Indra  Priyadarashini . V <6  Nijesh  .J.E 


Figure  1:  Educational  Qualification  of  the  Study  Subjects 


GROUP  1 GROUP  2 GROUP  3 


Figure  2:  Caries  Experience  among  the  Study  Subjects 
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